Vitamins, folic acid and the cause and prevention of neural tube defects.
Primary prevention of neural tube defects has been demonstrated in humans by maternal therapy with multivitamins and folic acid or folic acid alone. It has also been shown in several animal models of neural tube defects. One of these, the curly tail mouse, has been used extensively to study which agents will prevent neural tube defects in embryos when administered to the mother in early pregnancy. Prevention is achieved with retinoic acid, inositol and the DNA inhibitors hydroxyurea, mitomycin C, 5-fluorouracil and cytosine arabinoside. In no case were neural tube defects prevented in every embryo. A possible preventive effect was seen with riboflavin, vitamin C and vitamin D2. Despite the use of a variety of dose levels, no prevention was achieved with folic acid, folinic acid, Pregnavite Forte F tablets, pyridoxine or vitamin B12, or triamcinolone and cycloheximide (inhibitors of mRNA and protein synthesis, respectively), zinc, homocysteine, methionine and thymidine. Various studies have investigated whether there is a biochemical lesion in folate metabolism in women who have had children with neural tube defects. While there is no difference in their dietary intake of folate compared with control patients, the correlation between their dietary folate and the level of folate in both serum and red blood cells is distorted. Also they are less efficient at raising their folate levels after a folate load. The effects are minor but may hint at a lesion which, if identified, could act as a marker for 'at risk' women.